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Honorable Commissioner for Patents 
U.S. Patent and Trademark Office 
Customer Service Window 
Randolph Building;. Mail Stop 
401 Dulany Street 
Alexandria VA 22314 

Sir: 



If Yechezkel BARENHOLZ, do hereby state and declare 
as follows : 

I am an inventor of the above-identified application 
and my educational and professional experience is provided in 
the CV attached hereto as Exhibit A. 

The present invention describes methods for 
detecting binding of species to a given surface having a 
defined pH or surface potential. Specifically, a probe which 
comprises a pH and/or potential sensitive fluorophore is 
stably incorporated at the surface, and a change in a 
fluorescence is observed upon binding (or dissociation) of the 



« • 



species at the surface due to a change in surface potential or 
pH. The change in fluorescence thus serves as an indicator 
for the association and dissociation between the surface and 
the species. 

As stated in page 2 of the specification;. the 
surface may be a lipid bilayer (line 12) or a polymer (line 
30) . In case the surface is a polymer,- the fluorophore is 
stably bound to the surface by covalent linkage (line 31) . 
Such polymer may be in various forms such as micro- or 
nanoparticles, or as sheets; e.g., cellulose-based polymers 
(lines 33-34) . The sentence bridging pages 8 and 9 of the 
specification list many other non-lipid polymers that may be 
used as substrates for the present invention, including 
polysaccharide polymers, such as dextrans and cellulose-based 
polymers, polyacrylates and polymethacylrates, polyesters, 
polyethers, polyamines, polyamides, polyimides, polystyrenes, 
polyamino acids, such as polylysine or polyarginine, and 
f luoropolymers . Such polymers may be in various forms such as 
micro- or nanoparticleS/ fibers, or sheets. 

Thus, the specification makes clear that the method 
is applicable for various polymers. Furthermore, the 

specification provides working examples with dextran as a 
surface to which fluorescein was covalently attached to form a 
dextran-f luorescein conjugate, as well a with an 
oligonucleotide-fluorescein conjugate • Figs. 12A-12B relating 
to these specific examples show the pH dependent fluorescence 
of these conjugates. 

Fig. 13 illustrates the change in fluorescence of 
FITC-labeled oligonucleotide {Bcl2-TIAS) on addition of 
increasing amounts of liposomes composed of DOTAPrDOPE, DOTAP 



and DOPE/DOPC/ respectively. As shown, the change in 

fluorescence of the conjugate comprised of a negatively 
charged oligonucleotide was indicative of the binding of the 
positively charged liposomes. 

Attached hereto as Exhibit B is a print-out of a 
Power-Point presentation showing results with two cellulose 
based polymers, dextran-spermine conjugate and 

arabinogalactan-spermine conjugate, both covalently attached 
to hydroxycoumarin . 

Slide 1 is a general structure of a polysaccharide- 
spermine {polycation) as used in the examples described in 
this exhibit. 

Slide 2 is a chemical scheme for the synthesis 
procedure for obtaining polysaccharide-spermine. 

Slide .3 provides the chemical composition of 
polysaccharide-spermine conjugates . 

Slide 4 provides the chemical characterization of 
the polysaccharide-spermine conjugates. 

Slide 5 provides the electrostatics of 
polysaccharide-spermine conjugates determined through 
covalently attached hydroxycoumarin. 

Slide 6 provides the electrostatics of 
polysaccharide-spermane conjugates . 

Slide 7 shows electrostatics neutralization by DNA 
of polysaccharide-spermine conjugates covalently attached to 
hydroxycoumarin * 



Slide 8 shows that the electrostatics neutralization 
by DNA of polysaccharide-spermine conjugates covalently 
attached to hydroxycoumarin is dose dependent. 

It is thus evident from Slides 7 and 8 that the 
potential of the surface of the polysaccharide-spermine 
conjugates is altered when DNA associates with the surface. 

Similar experiments have now been conducted with a 
protein-based surface, the results of which are presented in 
Exhibit C. Specifically, albumin microparticles were labeled 
with FITC to form FITC-albumin surface. The FITC-albumin was 
used as pH surface potential probe. A significant change 
(^30%) in fluorescein fluorescence intensity occurred when 
cationic liposomes (DOTAP) or cationic polymers 

polyethyleneimine (PEI) or polylysine (i.e. species to be 
detected), were used. No change occurred when neutral or 
anionic liposomes were used. 

The experiments reported in Exhibits B and C and 
discussed herein . were all conducted under my supervision and 
thus I have first-hand knowledge of the results thereof . 

Thus, the examples provided in the specification and 
in the attached exhibits provide evidence that the method of 
the invention is applicable for a variety of polymers. 

Procedures for fluorescence labeling of polymers 
were well available at the time of the invention. For 
example, Hudson, L. and Hay, F.C, Practical Ixnmunology, 
Blackwell Scientific Publications, Oxford, 1989, describe 
procedures for labeling antibodies . In addition, Brinkley, 
M., "A brief survey of methods for preparing protein 
conjugates with dyes, heptans and cross-linking reagents" 
Bloconjug. Chem, r . 3:2-13 (1992), provides techniques for 



labeling proteins. Yet, in addition, John J. Hill et al. 
Fluorescence Approaches to Study Protein-Nucleic Acid 
Complexation, Methods Enzymolo^y 278:390-416, (1997) describe 
labeling of oligonucleotides and proteins. Variations of 
these and other techniques were also available at the time of 
the invention, e.g., as described by Diminsky, D. et al. 
Vacciner 15:637-647 (1997). 

Numerous fluorophores were also available at the 
time the application was filed. Exhibit D, attached hereto, 
includes the table of content and some exemplary pages from a 
handbook of Fluorescent and probes issued on 1996, showing the 
availability of the probes and their applicability as 
biopolymer markers [HandbooK of Fluorescent Probes and 
Research Chemicals, Richard P. Haugland, 6^^ edition, MOLECULAR 
PROBES, 1996] 

The examples provided in the application, in 
combination with the art available at the time, should have 
provided fair basis for the successful performance of the 
method of the invention with other polymers. The underlying 
concept of the method of the invention is that as long as a 
probe is stably incorporated (e.g., by anchoring, covalent 
linkage etc.) into or onto a surface {the surface having local 
environment at a given pH or surface potential) any change in 
the pH or potential of the surface, as a result of association 
or dissociation of a species to the surface, may be detected 
by the change in the observable property the probe. This 
conclusion is further supported by the examples attached to 
this declaration. 

I hereby further declare that all statements made 
herein of my own knowledge are true and that all statements 



1' 



made oiii inlpmatioti and belief are believed to be tKiie; and 
further thai: all otAtemoMB made on information and belief are 
beliovJ: tp be true; and further that these statements wete 
made J..;h tJho knowledge that willful false statements and the 



madte are punishable by or imprisorwnent, or both, 

under fiction 1001 of Title 81 of the United States Code and 
that sJ.L Jillful false statewonts may jeopardise the validity 
ppl^cation or any patent issued thereon: 
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EXHIBIT A 



November 2004 



Yecbezkel Barenholz 



27 April 1941: 



1955-1959: 
1959-1962: 



Curriculum Vitae 

Professor of Biochanistry and Daniel G. MUIct Professor in 
Cancer Research, 

Head, Laborator>' of Membrane and Liposome Research. 
Department of Biochonistry, The Hebrew University I Hadassah 
Medical School, P.O.Box 12272, Jerusalem, 91 120 Israel. 
Telephone: 97Z-2-6758507/9 
Telefax: 972-2^757379 /6784010 
E.Mail: vbfS)cc.huii.ac.il 

Bom in Tel-Aviv, Israel 
Married, 4 daughters 

Graduate High School 
MiL'taiy Service (Israeli army) 



1965 
1965 
1968 

1967- 196S 
1969 

1969-1971 

1968- 1971 
1971 

1971-1973 

1973- 1982 

1974- 1978 
1978-1982 
1983-1997: 
1982-presQit 

1991 
1995 
1995 

1997 



1998 
1998 



2000 
2003 



B.Sc. in Biochemistry and Microbiology, The Hebrew University, Jerusalem, 
Israel. 

Research Assistant, Department of Biochemistry, Hie Hebrew University - 
Hadassah Medical School, Jerusalem, Israel. 

M.SC. m Biochemistiy {cunt Iaude\ The Hebrew University of Jerusalem, Israel. 
Assistant, Department of Biochemistiy, The Hebrew University - Hadassah 
Medical Sdiool, Jerusalem, Israel. 

Research vrith Drs. RJvd.C. Dawson and A. Bantam, A^C, Institute of Animal 
Physiology, Babraham, Cambridge, England, British Council fellowship. 
Instructor, Department of Biochemistry, The Hebrew University - Hadassah 
Medical School, Jerusalem, Israel. 

PhX). Candidate, Department of Biochemistiy, Sponsor. Professor S. Gatt, The Hebrew Universit3/^ 

Hadassah Medical Sdiool, Jerusalem, Israel. 

PhJD., Biochemistry, The Hebrew UnivensTly, Jerusalem, Israel 

LecturerinBiochemistiy, Department of Biochmiistiy, The Hebrew Universi^ • 

Hadassah Medical School, Jerusalem, Israel. 

Visiting Assistant and Associate Professor of Biochemistry, Department of 
Biochemistiy, Uhiveraity of Virginia Medical School, Virginia, U.S.A. 
Senior Lecturer in Biochemistry, Department of Biochemistiy, Hie Hebrew 
University - Hadassah Medical' School, Jerusalem, Israel. 

Associate Professor of Biochemistry, Department of Biochemistiy, The Hebrew 
University - Hadassah Medical School, Jerusalem, Israel. 

Visiting Professor of Biochemistiy, University of Virginia Medic?al School, 
Charlottesville, VA, USJ^ 

Professor of Biochemistry, Department of Biochemistry, The Hebrew University - 
Hadassah Medical School, Jerusalem, Israel 

Honored as Donders Chair Professor, Utrecht University, The "Netherlands. 
Special award for excellent contributioiis to the field of liposome science. 
FDA Approval of DOXIL pOX-SL) (Publication Nos: 176, 179, 184, 186. 191, 
195, 196) and U.S. Patent No. 4.898.735, and 5.192.549, 5316.771. 
Kaye Award for Innovation (Hebrew Univorsity). 

Subject* A novel approacli to obtain effUdent and stable remote drug loading of 

liposomes for clinical use, 

Kaye Award for Iimovation (Hebrew UnivCTsily). 

Subject Development of liposomal doxorubidn (DOXIL) for cancer treatment: 
from basic research to FDA approval. 
Visiting Professor (imited)^ University of Kyoto, Japan- 
Alec B. Baugham Achievement Award for life-long achievement resulting in 
fundamental and sustained impact on the advancement of liposome sdence 
and technology 

TEVA Founder Prize for major contributions to Medical Biotechnology 
Establishing The Barenholz Prizes For Applied Research to Ph.D. students in 
Israel for Excellenqy and innovation (from DOXIL royalties). 



Executive Editor:Progress in Lipid Research 
Editorial Board Member: Chemistry and Physics of Lipids 

Journal of Liposome Research 
Cellular & Molecular Biology Letters 
htfemational Journal of Oncology 
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exhibit c 

Detection Of Binding Of Species To Protein-Based Surfaces 

FTTC labeled albximin was obtained from Sigma (St Louis, Missouri, 
5 USA) (catalog numbei- A 9771); the labeling was performed using FTTC isomer I 
(Sigma catalog number F 7250). There are 9 moles FTTC per mole albumin 
randomly attached to amino group of lysines of the albumin. FTTC-albumin 
molecular weight is approximately 70000. 

Fluorescence measurements were done using either a Perkin-Elmer IS 
10 50B luminescence spectrometer (NorwaDc, CT) or Synergy HT multi-detection 
microplate reader from Biotek (USA) at the excitation wavelength of 495 nm and 
emission wavelength of 520 nm (for Perkin Ehnert) and filters of 485±20 nm and 
528±20 nm for excitation and emission respectively (for Biotek). 

1. pH Titration 

15 The attached Figure shows that the fluorescence intensity is increasing 

with pH elevation in a sigmoid manner. pKa of 9.95 was assessed using 
Kaleidograph software version 3.6 indicating that on the average all FITC groups 
are in acidic (pH<7.0) environment. 

2. Effect of polymers and membranes assemblies on surface potential 

20 When FTTC-albumin was used as pH surface potential probe, large change 

(S 30%) in fluorescein fluorescence intensity occurred only when the cationic 
hposomes DOTAP or cationic polymers PEI or polylysine were used as test 
species. No change occurs when neutral or anionic liposomes ware used. 

It is well known that only when the pH sensitive fluorophore is in close 

25 proximity (<1.0 nm) with the macromolecule or the surface, the fluorophore will 
sense it ]N. Zuidam and Y. Barenholz, Electrostatic parameters of cationic 
Hposomes commonly used for gene dehvery as determined by 
4-heptadecyl-7-hydroxycoumarin, Biochim. Biophys. Acta 1329 (1997) 211-222; 
N. Zuidam and Y. Barenholz, Electrostatic and structural properties of plasmid 

30 DNA-lipid complexes commonly used for gene delivery, Biochim. Biophys. Acta 
1368 (1998) 115-128]. 



01323484\108-01 



■ " Thus, the conclusion drawn from the above results is that the binding of 

the cationic liposomes or cationic polymers (i.e. distance between tl\e surface and 
test species of <1.0 nm) led to the change in fluorescence intensity. 
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1 .1 Introduction to Amine Modification 



Molecular Probes puis ai your connnand a &vll spectrum of 
fluorophores and haptens for labeling bippolymers and derivstizhig 
iow molecular weight niolecples. Chapters 1-^ describe the chemi- 
cal and spectral propenies of the reactive reagents we offer^ 
whereas the remainder of this Handbook is primariJy devoted to - 
our diverse collection of fluoTescent probes and their E^pplications . 
in cell biolbgy, biochemistry, biophysics, micir0biolO(gj% mblecuior 
biologj; neuroscience and other are^.. 



Comtnon Applications for Amine-Reactive Probes 

labeling Blopotymere 

AnQlne-reacttve probes are widely used tp rpOdify prbceins, 
p^tides, ligands, $yn*j^tic oligonucleotides xuid other' biomol- 
eciiles, In contrast to our thjol-reafitive reagents (see Chapter 2), 
which frequently ^ierve ^ probes of protein strucfm*e and jPqoptioti. 
amitie^reacrive dyes are most often used tp prepare bioconjugates 
for inimiuiOchemisU>'. fluorescence in situ hybridization,, cell trac- 



ing, receptor labeling and fluorescent ^malog cytochemistrj'.* In 
these appJicarions,.the stability of the chemical ixind betwe^ the 
dye and biotoo'lectile is particularly important because the conjugate 
is typically stored laaad used repeatedly over a relatively long period 
of llrtiCt Moreover, tiiese conjugates are often subjected to rigoroiis 
hybridization and v^'akhing steps tliat demand a^trpng dye-nbiomol- 
ecule Imfcage. 

Oui^ selcciioh of amine-reactive fluorophores for tnodifying 
biorabieciiles covers the onnre- visible spectrum (Table LI). An 
Up-^to-tdaie bibliography is available upon rcqiuest from our Tech- 
nical Assistande Department or through our Web site (http:// 
www.probes.conrt) ^or every atnine-^reactive probe for tv'bicb we 
iiave references- Our Technia^ Assistance Depamnenl can also 
provide you \iit|ti product-specific bibliographies, as well as key- 
word searches of the over 25,000. literature references in our exten- 
sive bibliography database. Included m Chapter 1 are di^ssions 
of the properties of Molecular Probes' most importaru proprietary 
fluorophores, including*. 
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FluoRepOrtei^ Protein and Oligonuc;i^otide Labeling Kits 



FwKluct (Catalog NumlKjrl 

l^niReponer Protein 
Labo1m{! Klls 

•.•Flu()rcsceiD-i£X (F-C4-33; 

• Oregon GrecnT" m> <F!-6t54) 

• Or^on.'Orecn'^ 514 (F-6i 55) . 
••RhodfinnneRiMi^VX<F-6)6L) ; 

• TBXtt.HRed*-X(F-6l62)* . ■. 
KlupReparier ^'o^o-XK Protein 



Features 

.Tlie HiioUeportiq- Proieiu Lajwling Kiu Ja^ilitaieTftscarch'Scale preparmian 
of pitiiisin conjugnres labtrled with Knmc ol tMir besi dyes. Typically, labeling 
ajici puriVying ccgijugates with rlic T^luoReponer Prptwn. Labeling Kits can 
■ he completed iti under tlirce hours i witl) veo' iUile tiandsrX'n (ime. Eae(\ • 
FluoReporrerTroteiri IJibeling Kh provides jiurficienr reagentH tor 5 t<i !0 
1b beiinfi reactioqsQfO^ tjD 3. mg pf protein 1^ 



Contents 

• Five yjulu of the axnine- 
reuctive dyt • ' 

• Anbydrous DMSO. ' . 

trontaming a stir bar . 

• Stop HMt^cni. 

-• ToTspin columns ' \\. 
■• CollffCtion I Ubes '" •' ■ 



. Tiiis kit is.di&fiijjncd for :five "^c^^ each with. 5 to '20 Uig ol: ■ 

r»roj&iif;iipio 'ilto^mgorpro A "gcJ fijtraticHi colniiin Ik • 

^tpVidL^dfcr pbrnyitJjg 4^^;labeted:protW!^^^^ ToagenL-'Once 
purffie^, thc-'degpiMriof/Hibtihj'Uti cqn be delcni?irlp(i.ii5lnfi rtit intWdcd Bvi( 

* biaiin. dis^laceTiifiair-as4n>^''bic«hiyIat^ pniyiUed osacQntroJ/ -: 



•I' 



'o'Hij 



icr 



• BioiiivXji; succinic idyl ^sster 
AhhydnVus pMSO; .* . . 

♦ A ge^ flltraiiGwiwiiimiii ■ 
Avidin-HAB'A compTex" . "• 

- •■Bintipy.lWcd gbtit IgG j . ■ 

':'.>'-:RietidtT6h tubes; eucji*-*-/ *' ' 



:;■ ... -'■•• fr', '.■ : , }} '■ .•> ■'■ ■ ■ • r- " :'*•.' '- j. '•.'•-bindin'^ sto';:.ilTie.ready*-t6-usc 
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